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© Compounds and compositions influential on the growth and yield of plants. 

© The growth and economic yield of the plants can be 
influenced by treating whole plants, or roots, seeds, or soil, 
with an aliphatic acid ester of a diol having the general for- 
mula 



CM 
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CO 



£L 
LU 




wherein R, is hydrogen or OH, R 2 is hydrogen or OH or alkyl 
<C r C 4 ), R 3 is hydrogen, OH or alkyl (C r CJ, R 4 is hydrogen, 
OH or alkyl (C-CJ, R* is hydrogen or OH or alkyl {C,-CJ, R« 
is hydrogen or OH, m is any number from 0 to 30, n is any 
number from 0 to 30, (m+n) is not more than 30 and.the 
aliphatic acid (or, in the case of a di-ester, at least one of the 
aliphatic acids) contains from 4 to 36 carbon atoms. Preferred 
compounds are mono- and di-esters in which the diol is 1,3- 
propane diol or (dl| 2-methyl 1 ,*4-butane diol and the aliphatic 
acid Is oleic, linoleic, or tinolenic acid. The esters of (dl) 2- 
methyl 1,4- butane diol are novel compounds. 
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COMPOUNDS AND COMPOSITIONS IN FLUENTIAL ON THE 
GROWTH AND YIELD OF PLANTS 

5 The present invention relates to chemical compounds 

and compositions influential on the growth and yield of 
plants, and to the use of such compounds and compositions. 

By the invention, it has been discovered that 
10 certain diol esters can influence plant growth. Such 
compounds can be used as active ingredients in plant 
treatment compositions which enable the economic yield of 
plants to be improved. The invention can be applied to a 
wide variety of commercial crops , particularly vegetables 
15 such as peas and beans, plantation crops such as tea, 
sugar-cane and bananas, and cereal crops such as rice, 
wheat and millet. 

The invention provides a method of influencing plant 
20 growth, in which method the plant is treated directly or 

indirectly with an effective amount of a diol ester having 
a beneficial influence on the growth of the plant. In 
this specification the expression "treatment of plants" is 
used to* include any procedure in which plant growth or 
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* This may Evolve treatment of whole 
yi ela is influenced. This m y or plant 

plants, or parte of plants such trea t»ent of 

tissue in . clonal or following the 

,he diol esters useful in^e ^ «^ _ 
invention are aliphatrc acxd esters 



general formula: 




25 



30 



r nn K is hydrogen or OH or 
wherein , is ^ro,en or - ^ ^ ^ ( ^ 

alkyl • *3 " ^ is hydrogen or OB or 

careen, OB or al^yl l Cl ^ _ is ^ niraber fr o» 

al*yl (0^4). *6 "J* ^ Qjn „ to 30, (m + n) is not ««>« 
0 to 30, n is any number fro* ^ Qf a 

than 30 and the aliphatic acrd Jor ^ ^ 
ai-ester, at least one of the P ^ 
fro* 4 to 36 carbon atoms. In th 5 ^ 

— • in+n ' rra::;-an - — > - »■ 

preferable not one long _ cn ain 

In a diol di-ester contain rng nsaroxl ae group « 

aliphatic acid rescue the seco ic acla such 

.verified with a short -cha.n £^ ^ ^ 
as acetic or propionic, we hatic aci a residues 

presence of one or two J the ability 

, in the diol ester that ~» fe e or absenc e of a 

to influence plant growth. The p 
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short-chain aliphatic residue is not seen as being 
influential in this respect. Preferably, the two hydroxy! 
groups of the diol are.not on the same carbon atom 
Further preferred sub-classes within this broad class of 
did esters are compounds wherein R 2 , * 3 . * 4 and R 5 are 
all hydrogen, and compounds wherein either * 2 or * 4 as 
alkyl (preferably methyl) with the other group being 
hyd rogen and preferably with * 3 and * 5 also being 
hydrogen. 

A major aspect of the invention is a process for the 
preparation of a composition useful in the treatment of 
plants, involving the esterification of a diol as defined 
above with one or two aliphatic acids, and 

formulating the resulting reaction product into a 
concentrated composition that, when diluted with water, 
provides a composition that can be applied to plants, 
seeds, roots or soil. 

The broad class of diol esters that fall within the 
general context of the invention includes many chemical 
compounds. These will exert different degrees of 
influence on the growth of different plant species. 
Performance differences between plant species will 
qener ally be a matter of degree. In general, the 
Influence on growth will be observed as a direct increase 
• on growth rate. In some instances, the influence will be 
observed in terms of growth inhibition. Such growth 
inhibition can still be exploited to commercial advantage 
in chosen plant species if the application of the 
treatment to the plant is timed such that growth 
inhibition causes the resources of the plant to be 
diverted to the production of useful material at a later 
stage in the life of the plant. It can thus be 
that, although the influence of individual members of the 
class of compounds with which the invention is concerned 



3NSDOC1D: <EP 01611 14A2J_> 



- 4 - 



R.30Q2P611 14 



10 



v aiv the class of compounds as a 
wlX l vary qaite markedly, ** 

whole is useful. ^ 

— ■ » r^ rs-cU induce on plant 
lMig -cbain acrd* ^ preferrea . 

growth and these a 

. a residue lor each ox 
W^- alipb f f 1C a aieste r, sbould contain at 
soch residues in «. case o* » ^ atoms . Xn general. 

Xeast 4. prefer^ at least » £hould not contaxn 

tacn individual *liP»a^ acid « ^ ^ _ ^ 

tban 36 carbon a» , a f 7 resiaaes of carbon cbarn 

To carbon «~ ^f^* ^ Ire .ban ,0 at- are 
■ length of at least 14. but no tlc acids are 

' preferred. Esters of C 16 and J ^ ^ 

particularly ."^o xcng-chain aliphatic e«d 

'case of a ^J^^ be of the — ' ~ 

ton residue can be 
long-chain ^^-00^ that did 
saturated or unsa turate . ^ « ^ xong-cha.n 

esters incorporating one or t ^ lnm encrng 

acid residues tend to be «t ated ecopounds are 

pl ant - r ^de^ — ation .ll generally be 
preferred. Tl>e ° * id reS idue. 

from 1 to 3 double bonds per 

aols especially ethylene glycol. 

1,3-propane drox 
preferred. 

Qfprab i v aiesters, of 
Honoesters, and .ore pref* ^ ^ ^ 

Xinoleic acid or ^^^j. lf butane diol are 
lf3 _ pr opane diol or (dl> 
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particularly effective plant growth influencing agents in 
the context of the invention. 

The diol esters of the invention have not previously 
5 been recognised as being useful active components in plant 
treatment compositions. The broad class of diol esters as 
hereinbefore defined includes some chemical compounds not 
previously known per se. 

10 In particular, we believe that the mono- and 

di-esters of (dl) 2-methyl 1,4-butane diol with long-chain 
aliphatic acids, particularly oleic, linoleic and 
linolenic acid, are novel compounds. These novel 
compounds belong to the class of diol esters having the 

15 general formula: 



20 



CH. 



3 
CH 



I 4 

CH 



CH. 



25 wherein R^ is OH or an aliphatic acid residue containing 
from 1-36 carbon atoms, R 2 is an aliphatic acid residue 
containing from 4-36 carbon atoms, R 3 is hydrogen or 
methyl, and R 4 is hydrogen or methyl with the proviso that 
R 3 and R 4 cannot both be methyl. The various preferred 
30 limitations of the carbon chain lengths, linearity, and 
degrees of unsaturation given earlier in this 
specification with regard to the diol esters apply equally 
to the aliphatic acid residues R^ and R 2 in the above 
formula. These compounds can be synthesised using the 
35 chemical proceedures described in this specification. 
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^ of ^ esters can be found in nature and 

converting «- -W"*™- COI>ve „tion a l chlorinating 

a cid chlorides by ^^phosphorous pentachloride or 
ag ents like thlonyl f ^" '^^^ t he acid chlorides thus 
o*alyl chlorite, and then r ^ ^ ^ ^ 

spared ««> 0t "° n ° aiSSterS 

diesters of the did. The r feefl ratio o£ 

be varied by ™~°^JZ: ™1^ o* taction, 
reactants, «- type o = ^ can a lso be employed 

alternatively, a srngle * ^ „ react „ the 

wherei n the acxc . and the suX honic 

presence of etherate, and continuously 

BC id or faorontrrfluoriu throu g„ a condenser 

reaving the water ^^Jl alternative 
at tach>»ent to the " ac " e£ters lnvo lve such 

rou tes *» ^^erifi^ion, or transalcoholysis . 
procedures as- fles anfl aig lyceride=, or the 

having terminal functional groups. 

-rt- of the invention is a comercial 
. » important aspect of th ^ component useful 

process for the ™™ f ^"°l s by tne eS terif ication of 
^-t^ ^trrre'detined „ith one or «. 

, 0 preferably containing fc- alol „ a 

process involves the Eolvent in „ closed 

aliphatic acid(s) H. a »'" t * 1 £or „ ai ntaining the 

ruction vessel eouipped ^»™Z reflux temperature of 
taction te^era- ^ ^ ^ ^ £or eBoving 
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• ,,,-lven in the direction 
<->,„*- the reaction is driven 
reaction so that the r embo aiment of the 

of esterification. A prefer on of a plan t 

invention is a process ft, 1 ^ forJ0> in Mhi ch 

treatment composition m atoms i6 reacted . 

P-cess a diol ~-~«»" aliphatic acids in a 

with one or more C 16 ^ and optionally in the 

««^" tirrcatlon ca^iyst.'the reaction being 
preE ence o f an es^ica ^ ^ ^ 

conducted at eleva ~_ CV cling the ' 

vessel f i«ed with means ^^^^ water 
eo , vent ,reactant mix and separating termination 
a - rated during the reaction . and and 

. ( „_ th e reaction product is re 
° f Ted in" a concentrate dilutable with water to 

formulated into a. . . 

provide a plant treatment composition. 

, ™i» this commercial process will 
- B y way of example only, this ation o£ 

be descried with "^^^ lr4 _ bu tane diol with 

, propane-1,3 dipl or *»JJ^ 0 ^ or linolenic acid, 
commercially-availahle oleic, li ^ 
A blend of such acids can be used 

reactants should be dissolved in ^ 
water-immiscible solvent su*^^ ^ 

!S benzene. Of these an3 posslb l e 

its boiling point (*° Ut 1 e 1 ° re C a , ctants and pro ducts is less 
thermal degradation of the re inc luded to 

liKely. A catalyst, such « ; reactant m ix is 

i.«^ifiraticn reaction. j- 1 ^ 
promote the « te "^ eaction vessel fitted with an 
30 Placed in an enclosed for heating the vessel to 

citation means and also means ^ ^ ^ 

maintain the temperature of «- » ^ toluene _ base d 
ref!ux temperate Xn «. ^ ^ ^ 

reaction mix, the op ^ temperature can be 

35 approximately WO" 11 * ' a st eam-i acKeted reaction 

^intained for example by having 
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cheated steam at, for example, a 
vessel and supplying superh ^ ressure of 40-50 P si to 

~* i^n-l40°C and a pressure 
temperature of WD sboulo also be 

tn e .t» :>«*•*- ** t-0 » ljig „ Bt er generated durxng the 
firt ed with means tor remo « ^ ^ 

esterification reactxon. T ^ a 

recycling «- T^er in which the chilled liquids 

condenser and into a an aqU eous layer. 

can separate into a toluen layer ^ ^ 

toluene layer "" ^ "discarded. By «- 
vessel, ana the a^ous lays r ^ ^ 

-continuous *^ al ^"section can he driven until a 
reversible esterxfxcatxon e _ 

ve ry high degree of esterif ication 

Following effective comply ^ ^ resi d u e 

reaction, the solvent cax . he dxs ent . Tbe solvent 

wm constitute thedesxr - ^ tiTO 

jtoluene. xylene. x about 50 mg 

of -action a^untof-cata^ ^ 

per 5 g of the acxd, and typ. ^ ^ M yiela aB 

t raSA/BF 3 -etherate/B 2 S0 4 l _ preferably the 
weU as Ihe diester Tnclude a slight excess 

initial charge of lting proau ct on completion 

of aliphatic acid and * contain typically 

o£ the esterificatxon aXiphat ic acid. If 

25 from 95-98* ester and 5% by washing with 

desired, the excess acxd bicarbonate. 

ai l„te alkali such as aqueou sodx neutrali sed 

^ternativeXy. «- ^".^ Carbonate . and lef* In 
with an alkalx. such as soar ^ ^ ^ not 

30 the product in the fo™ o a^ of 
interfere with the pi 9 assistance in 

the product, and xndeed t treatment 

rotating the reaction prod uc xn P ^ assi£t 

composition. The surfactant s ^^on of 

35 in the preparation, for ^ '^^ °* ^ 
the reaction product. In o>i 
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* fact that commercial grades of 

advantage is t a*en of iaCt * as oleic acia , typically 

unsaturated »^^*; long -chain aliphatic 

contain small P"*"*"^.. minor components will he 
acids. « le «\ E °^ e : f e ^"t f ied with did.. P*°*>ce 
other acids M f r is :tn f l Ue nti a l on plant growth. 

aioi esters that are a ion proau ct made 

Thus it is expected that the r Qn wnile 

accordin, to this embodiment „ f „ 

comprise mainly the mono and/or d. ^ ^ 

particular " l * ^°^ t " To the extent that 

amou ,, : :i other useful dio «t on plant 

ZZZZZZlT* «- result product, and add to 
, lie commercial value of the product. 

, plant treatment composition . according « , 

mention will ^^^^/I^L.. Because the 
in water or in a suitah* >™J ^ water , a suitable 

pension; dispersion. can he 

Conventional suspending or * 

and stability* 
incorporated to enhance P"*~» l ester C an he 

por example, an aqueous emulsxon of a ^ 

a -*-y, fhe aid of coromercially-avaiJ-a^ 
prepared «th the «a lyoxyeth y lene sorbitan 

emulsify^ acents ^ phosp hated oleyl 

^.r^rrpt^r — 

Th e entity of did ester that will - 

- ve arowth stimulation xn a g^e v 
produce an effective gro ^ iC acv of the diol 

will vary; depending on the efficacy o 
species wiii vaij ' „ . tn aeneral 

— ^ra^re^rLrs-tin „« : - : 

> however, an aqueou applied to crops m the 

when used, for exarnple , as a spray a PP 
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field will only need to contain a very minute level of 
!^ dlol ester. levels o* 1 PP» or even less in the spray 
S^LT- - effective. F or t h e M st preferred 

toTppi: - 

i BingJ-e apt- t r deliver 0.05 

spray containing 0.1 PP* dxol ester vxix 

_ litres/hectare of an aqueous spray 

T ^2 Z d liver 0.5 gWhectare. Even with 

rercapa'le of delivering a very fine spray, 100 

and effectively distributed. 

Kormally, a composition according to the invention 
1 Id in the form of a concentrate intended to 
>0 will be snpplxed xn the form compoS ition 
be diluted with water xn order to provxa 

rpTr Titr:tiX - — - r7ir ~ - 

^ ^ ra te The organic solvent can be 

25 in the concentrate. The 9 Suitable examples are 

water-miscible or vater-xmmxscxble . Suxta* * 

30 0 r g anic -vent optional. -t™ ~ ™ fch 

water to will, of course, contain a 

zzzjz -i™ — 

35 wil l - r . £ ^II i =er -to use 

to which dilutxon wxth water 
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in plant treatment. Typically, an aqueous concentrate 
will contain up to 2000 ppm of diol ester. A non-aqueous 
concentrate can contain higher levels of _ diol ester, 
typically up to about 1% by weight. Additionally, i* may 
be advantageous to add small amounts of antioxidants and 
anti-microbials to improve shelf-life of the product. 

An alternative form of product according to the 
invention can be prepared by adding a diol ester 
containing composition to a particulate carrier material 
to provide a granular product that can be mixed with boxI, 
->r example. The carrier material can be any particulate 
solid that is capable of taking up a reasonable amount of 
liquid while retaining particle flow properties that 
enable it to be handled conveniently. Examples of 
suitable carrier materials include finely divided 
minerals, such as silicas and clays, e.g. bentonite and 
Kieselguhr, and synthetic granular materials such as 
resins and polymers. 



25 



There are various possible modes of use of a 
composition according to the invention in the treatment of 
plants. Crop spraying has already been. mentioned. 
Alternatively, other methods of application such as 
pre-treatment of seeds by soaking, dipping of root systems 
prior to replanting, and treatment of soil prior to or 
following sowing, or planting can all be used. In each 
instance an aqueous emulsion or suspension of one or more 
diol esters according to the invention can be used.. A 
level of diol ester required in such treatments will 
generally be higher than that used in a spray system. Any 
combination of these alternative forms of treatment can be 
used. The mode of application of the diol esters can thus 
be selected to achieve maximum growth influence during 
35 phases of plant life, such as germination, growth and 
reproduction, to derive optimum economic yield. 



30 
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, nnlv the synthesis and practical 

use ox cei^ 

EXAMPLES 

5 

* *he acid was dissolved in benzene in a 
One iDole of the acxd v ma gnetic stirrer 

with provisions for - * ^ tub e. 

water condenser and a cal ^ an adaitive 

X.S ~les of thionyl ^ H containing the acid 
funnel and added dropw.se to ^ solutio n. 

X5 fo r « — *!• . W "y£££ chloride was over, the whole 
Once the addition of thxonyi coollBg , 
^ure was refXuxed £ chlorlde s ere 

th e solvent as well as ^ oh aracterised by 

stripped and the **°~* t ™° namr ^ is a fusing, pungent 
IE. The acid chloride thus reco ^-1 aue to 

liqu id. - X* -^^r^Uce of absorption at 
carbonyl group of -ccx-x- - _ C0 0H) and 1710 - 

340B o»- l t (due to hydroxy! group COOH> 
17 20 c- 1 (due to carbonyl group ^ 
quantitative conversion of the add 

• „ „rt 1 3 propane diol were mixed 
*- acid chlor.de and^l . ^ P ^ ± ^ rMie 

U.l -1- " l ; ot „ nourE . The solvent was 

separated by preparative TLC. 

were coated (1 ™ 
20 cH 3C 20 cm glass plates wer ^ ^ q _ ^ 

thicfc-ess, with ^ ^ about 60 mg 

CaSO,. binder, about 1 K aevelopea with 

of the product was spotted an 
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f^ne^thylether-. acetic acid, 65:35:1. To separate the 
product?!?! oriif batch of reaction product, a number of TLC 
plates were used. Three bands appeared on the TLC plates 
of which lowermost and uppermost bands were prominent 
which were identified to be mono- and diester , 
respectively. The band in the middle was not 
characterised. The bands were scraped off, collected in 
d3§§§rent,containers, and separately extracted in sohxlets 
wilfchlffoform. After stripping the solvent, the product 
was recovered and was characterised by TR, H-HMR and 
GC/MS. 




Reagents used 

15p>:l,3 propane diol/ 

(dl)|f2 -methyl 1,4 butane diol 

•f 

Linoleic acid 
Iiinolenic acid 
Oleic acid 
Palmitic acid 



20 



Stearic acid 
Thionyl chloride 
25 ^ Benzene 

1,4 dioxane 



from Fluka, Switzerland 
more than 99% pure 
(checked by GLC) . 
from Wilson Lab. , Bombay 
from TCI, Japan (99% pure), 
from Riedel, Germany (pure) 
from Fluka, Switzerland, 
more than 99% pure, 
from Godrej, India (pure), 
from SD Chemicals, India, 
from E. Merck, India, 
from Glaxo, India (Analar) . 
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The accompanying drawings illustrate a 
representative sample of the spectra taken of the various 
compounds synthesised in this Examples 

Figure ! shows the IR spectrum of 1,3-propane diol 
mono-oleate in chloroform solvent using a cell path of 0.1 
mm and air as a reference. All of the compounds 
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synthesised had si»iXar 1* ? P"«* and ali showed a strong 
adsorption at 1720-1740 cm" 1 appro*, indicating the 
prance of a carbonyl group associated with the ester 
linkage . 

5 Figure 2 shows a mass spectrum of a mixture of 

1,3-propane diol mono- and di-oleate (4:1 approx.) . 

Figure 3 shows a proton NMR spectrum of l f 3-propane 
10 diol inono-oleate. 

Figure 4 shows a proton NMR spectrum of 1,3-propane 
diol di-oleate. The small peak marked (*) indicates the 
presence of a trace of mono-ester. 

Figure 5 shows a proton HMR spectrum of 1,3-propane . 
diol mono-stearate. 

Figure 6 shows a proton NMR spectrum of a mixture of 
1,3-propane diol mono-lino lenate and di-linolenate. 

Figure 7 shows a proton NMR spectrum of (dl) 
2-methyl 1,4-butane diol mono-lino lenate. This should be 
compared with the data in Table 7. 

Figure 8 shows a proton NMB spectrum of (dl) 
2-methyl 1,4-butane diol di-linolenate. The pea* marked 
(*) was probably due to a trace of dioxane solvent. 

Figures 9 and 10 provide a comparison between the 
30 pro ton *L spectrum of 1,3 propane diol mono-linolenate as 
freshly synthesised (Figure 9) and as ^iberately 
degraded (Figure 10) by being Kept in the open a,r under 
cl/culstances that would encourage oxidation of the double 
ZTln the linolenate residues. Figure 9 ^ws a strong 
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v * s 3 consistent with the presence of unsaturation , 
^els °* - a**— p^uct Pea, 

is effectively absent. 

Ihe principal spectral characteristics of the («« 
2-methyl 1.4 butane aid esters synthes^ed m 
Example are set out in Table 6. 

sg a ffi le_2^iia^SE-^B^ ° " f 3101 

T „e procedure involves esterif ication of 1.3 propane 
aiol/ ,dl, 2-methyl 1 ,4 butane diol vith oleic 
a cid/linoleic acid/linolenrc acrd in ^ „ ere 

sulphonic acid (PTSA) as the catalyst. The rea 
5 ^solved in toluene and refluxed for 4 hours using a 
Bean-Star, assembly to remove the 
. reaction by a.eotropic distillation. Mter th rea 
the solvent vas distilled and the product "«*= te * 
diethyl ether. To remove the unreacted acid/drol, the 
!0 - profuct Tas vashed with agueous sodium bicarbonate and 
then recovered by removing the 

distillation. The diester/monoester ratio was 

b y separating the mixture on a preparative « P«=- 

the products characterised by IE. H-NMR and GC/KS. 

25 „. , . from BDH (97% pure) 

1,3 propane diol Wilson Lab. Bombay 

is-m-methvl 1,4 butane drol - " om " iJ - 

(dl)2-metnyi i, ^ siscq Research Lab . 

ETSA (98% pure) 

from E. Merck, India. 
Toluene from Wilson Lab. Bombay . 

Oleic acid/linolerc acid _ ^ ^ s „ itzerla „ a . 



Linolenic acid 
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»ec- none o f tbe ■^J^f 1 '-^' 

solution nada conce^r ^ 

20 pp. of "T-en 40 (poly « ^ (polyoxyetijleM 

^opal^itate, and20 PP» ^ ^ microbials , 0 .2 

sorbitan monooleate) . V vision was diluted 

per cent of —cmi« added. Tha. 
to 1 ppm before spraying. 

le 4. Testing of tne biological activity of spray 
Example i. Testing eml lsions) 



c o*posit^i2c£iY^^ 
l5 a , sootJ^naSLOf-ES^^ 3 ^^ 
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_ . , T=+ - or - for 24 hours and 
Pa ady seeds were ^ ^ istenea f uter 

Fl~- °" f !Tl l0 wea to grow for 4 days and 
^ ^ "ofTl^n^ 7oot lengtbs were selected 
ZTS PerT- and 10 plates ^ P^ 

, 1 ppm of emulsions of the active. ^ 

sprayed with l PP» « . rH stilled vater 

^tion of r ^;jr:its - — 

sI^T^red and tbe ^ -^T^ 

t was determined. inesc 

seedlings per plate wa ^ determine if 

r i^rir^:^ — * — 

with respect to the control. 



30 



b) 



35 



^at seeds were « J-X» «~ 

24 bours. Then tbey were placed £or , days 

125 seeds per plate, d p _ _f 
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£u H strength Hoagland-s nutrient solutxon was added to 
the dishes on the third day of growth and on the 
th e seedlings vere sprayed with 1 PP* of -uis.o, of the 
active, on the tenth day, the plants were harvested the 
shoots were collected by cutting the roots, blotted dry 

11 filter paper and weighed. This was recorded as the 
Trlsh "elgnt! Por determining the dry weight, the shoots 
„ere wrapped in an aluminium foil and 3cept in an oven at 

for a mini™** of 24 hours till it attained a constant 
Teight. The control sables were subjected to the same 
"ocedure excepting that instead of spraying wxth 1 P P» of 
the active, these were sprayed with distilled water. 

c ) Results 

The results of the biological activity tests with 
1,3-propane diol mono and diesters of palmitic, stearic 
oieic. tinoleic and linolenic acids, are given ,n Tafcle !. 
while those with <dl> 2-methyl-l ,4-butane diol are g.ven 
™ < r, Table 2 . ' All the esters individually indicated 
" Posmve effects on the increase in root length. Similar 
Hneficial effects were observed in fresh and dry we.ght 
gain. 

25 d) -PvTi-Vier -testing 

Table 3 gives biological activity data (obtained by 
root length assay previously described) for a blend of 
1 3-propane diol esters. The diol esters vere prepared 
30 from commercial raw materials, namely 1,3-propane dxol 

(99% pure) and oleic acid (containing 12.5% palmitic acid, 
3% stearic acid, 75.7% oleic acid and 8.7% linolexc acid). 

m -esters in the mixture was 
The ratio of mono-esters to di esters in 

21 -79 Table 3 also records data on the effect of this 
diol ester mixture on the chlorophyl content and rate of 
photosynthesis in the test plants. 
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Tab le 4 records field trial data on the effects of 

block design trial with a replication number of 4. 

Table S records the relative biological activity, 
established by the root length assay described above for 
T,„ aiol esters and the compounds fro. which they are 

I:: ^it* ^ ^ — ^ <* «- 

diol esters. 
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^lo gical Activity 



15 



Linolenic Acid 



Linoleic Acid 



20 1,3 Propane Diol 

(dl) 2-Methyl 1,4 Butane Diol 

Ethylester of Linolenic Acid 

25 , 

1,-3 Propane Diol Mono- and Di- 

E Uers of Linolenic Acid 

(dl) 2-Methyl 1,4 Butane Diol 
30 Mono- and Di- Esters of 
Linoleic Acid 



Inactive 

Inactive 

Inactive 

inactive 

Inactive 

Highly Active 



Highly Active 
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CLAIMS 



, A method of influencing the growth and/or yield of 

plants, characterised in that plants ™ 

or indirectly with a composition contaxnxng an effective 
amount of an aliphatic acid ester of a diol having the 
general formula: 



CH 2 - 



I 



*1 




20 



25 



30 



therein 1. hydrogen or OB. is hydrogen or OH or 

allcvl tc -C„> , R, is hydrogen. OB or al*yl (C^) . R 4 xs 

alKyi l"-! ^ 4 > "3 hydrogen or OH or 

hydrogen, OB or alkyl C^-Cj) , R5 is nyorog 

.L,r (C -C.) . * 6 *• hy^og- or OH , Bt is any number from 

: to \T\ i any number from 0 to 30 and <m + n, 

greater than 30, preferably not greater than 7 , and more 

preferably not greater than 3. and -herein the 

Lid (or. in the case of a di-ester. at least one of the 

aliphatic acids) contains from 4 to 36 carbon atoms. 

2. * method according to claim 3. characterised in that 
(m+n) is 1 or 2. 

3 A method according to either of the preceding 
claims, characterised in that 14. R3 , * 4 and * 5 are all 

hydrogen *> 



- 27 - 



4 A method according to any one of claims 1-3, 

characterised in that R 2 or is alkyl, preferably 
methyl, the other being hydrogen, and R3 and R 5 are 
5 hydrogen. 

5. A method according to claim 2, characterised in that 
the diol is 1,3-propane diol. 

10 6. A method according to claim 2, characterised in that 
the diol is (dl) 2-methyl-l,4-butane diol. 

7. A method according to any one of the preceding 
claims, characterised in that the aliphatic acid 
15 residue (s) contain (s) at least 12 carbon atoms but not 

.ore than 30 carbon atoms, preferably from 16 to. 18 carbon 
atoms . 



20 



8. A method according to any one of the preceding 
claims, characterised in that the aliphatic acid 
residue (s) is/are straight-chain residues. 



9. A method according to any one of claims 1 to 8 , 
characterised in that the diol contains at least one 

25 unsaturated aliphatic acid residue having a degree of 
unsaturation from 1 to 3. 

10. A method according to claim 9, characterised in that 
the diol ester contains one or two of the following 

30 aliphatic acid residues: oleate , linoleate and linolenate. 

11 a method according to any one of the preceding 
claims, characterised in that the diol ester contains two 
long-chain aliphatic acid residues. 
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, im i characterised in that 
., A ^athoa accoraing to claxm 2. £ollovli ng 

COT pouna S: 1,3-Propa- ^^^^ l.3-propane 
ai -oleate. 1 . 3-propan TO „o-linolenate , 
aiol ai-linoleate. (al , methyl 1,4-bntane 

aiol *ono-oleate. I*« »- ^/^.^oleate . <dl> 

ai„l ai-linolenate. 
!,4-butane axol °» 

position comprising, in ail ute 
,, . * plant "-^^r:: vision , rro* 0 . 01 - 
aq ueo»s suspension. dxsp as defln ea in any on. of 
25 ppm ox at least one *xo ^ co ^ sition being 
claims 1-12, tne stabxlx y ^ ^ non _ aqoeo us 
enb ancea by tne ^sifying agents . 

solvents and/or .« « °° r 

» M \ concentrate ^a^oT s^ve" 

aeiinea in any -"^ZZZ^ a 9 ents in an amount 
together vitb «- com position when «- 

suff icient « ;^t; a M th water to provide a plant 
25 concentrate xs dilute 
treatment composition. 

• ,™ one or -ore aiol esters as 
15 . A concentrate in an aqueous emulsion, 

30 l --v4-nts. 

* a nlant treatment: 

16 . A pro cess ,or the ^^^^ in t.at a 
exposition in ^"f'JZ ' atOT s is -acted vit* one 
ai ol containing * * 

or more C^-^s 
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Ma ter-immiscible organic solvent, and °**<*>1 l * J? 
"ence of a, edification catalyst, the reaction being 
Tnl-tea at elevated temperature in an enclosed reaction 
vessel fitted with means for re-cycling the 
solvent/reactant mix and separating therefrom water 
generated during the reaction, and following term.nat.on 
If the reaction the reaction product is recovered and 
formulated into a concentrate dilutable with water to 
provide a plant treatment composition. 

17 A process according to claim 16 , characterised in 
that any unreacted aliphatic acid present in the reaction 
product is neutralised with an alkali and left m the 

product . 

18 A process according to clai*. 16 or claim 17, 
characterised in that the diol is 1.3-propane diol and/or 
(dl) 2-methyl 1,4-butane diol. 

iQ A process according to any one of claims 16-18, 
characterised in that the aliphatic acid comprises one or 
more of the following acids: oleic acid, linoleic acid and 

linolenic acid. 

, s 20 A plant treatment composition comprising, in dilute 
agueous suspension, dispersion or emulsion the reaction 
product of a process according to any one of claims 16 19. 

21 A method for enhancing the growth and/or economic 
30 yield of plants, characterised in that whole plants, or 

roots, or seeds, or plant tissue in a clonal propagation, 
or a plant growing medium, are treated with the reaction 
product of a process according to any one of claims 16 19, 
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22 a plant treatment composition in the form of a 
granular product comprising a particulate carrier «t«xal 
fnl one or diol esters as define, in any one o 

dais 1-12, and/or the reaction product of a process 
according to any one of claims 16-19. 

A diol ester of the general formula-. 



23. 



R, R 4 

10 i3 I* 



20 



25 



30 



CH- ~ CH CB "CH 2 



R 2 



R l 



.in R is OH or an aliphatic acid residue containing 
wherein ^ is OB o alipha tic acid residue 

from 1-36 carbon atoms, Rj « an anpn ^ 
* ■ <™ from 4-36 carbon atoms, R3 is hydrogen or 
containing from 4 36 L dr0 gen or methyl 

alkvl, preferably methyl, and R 4 is nycix y 

^tn ^ proviso that K 3 — K 4 — «* b ° th ^ " ethYl - 
M . A diol ester according to claim 23 . characterised in 
that R x is OH. 

25 a did ester according to data 23, characterised in 
tL * is an aliphatic acid residue containing from 4-36 
^a^oms, preferably £M X2-30 carbon atoms, and .ore 
preferably from 16-18 carbon atoms. 

26 A diol ester according to any one of claims 23-25. 
characterised in that * 2 contains from 12-30 carbon atoms, 
preferably from 16-18 carbon atoms. 



+ 
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*• i Mter according to any one of claims 23-26, 
27 . A diol ester accor g unsa turated 

of unsaturation is from 1-3. 

* following compounds-, (dl) 2-methyl 

28 . Any of the £oll °"* * 2-methyl 1,4-butane 

-i 4 _butane diol mono-stearate , ^) 
alt ^-stea.ate. <al> a-thyl 

1mlt ate (dl) 2-methyl 1,4-butane diol 

di-palmitate, (3D 2-methyi , 2-methyl 

di-linolenate • 
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